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To make clear the pathogenesis of cerebral aneurysms, it is essential to study the very early 
stages of aneurysmal d~velopment. ¥Vhile, in autopsy materials, it is difficult or even impossible 
to tel any minute changes at the cerebral arterial bifurcations to be a very early stage of 
aneuηrsmal formation. Using animal models of the disease, it is possible to study many bifur-
cations at the same anatomical location in animals with the same biological conditions. 
In the present study, th~ f，。!lowingexperiments were done in order to elucidate the etiology 
and the pユthogenesisof saccular cerebral aneurysms. 
Experiment 1 
Thn bifurcation of anterior cerebral artery/olfactory artery (ACA/OA) was histologically 
studied both in control and exp~rimental rats treated with unilateral carotid ligation and renal 
hypertemion. Early aneurysmal changes were always present just distal to the apical intimal 
pad on the side of ACA. The elastic lamina was thinned and fragmented just distal to the pad 
ev-en in th~ vεry early stage of aneurysmal formation, when the medial layer there was stil present. 
Und竺raugm守口tedhemodynamic stress by experimental treatment, degenerative changes 
of the elastic lamina and involvement of the medial layer are considered to result in aneurysm 
formation. 
Expεriment 2 
For the induction of saccular cerebral aneurysms in primates, 14 cyanomolgous monkeys 
w~re treated with lig:1tion of the unilateral carotid arteryぅ beta-aminopropionitrile(BAP~） 
feeding and various procedures for inducing renal hypertension. Hypertension about 200 mmHg 
was produced only in 5 animals in which posterior branches of bilateral renal arteries were 
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ligated at an interval of one week. Cerebral aneurysms were found in 3 of these hypertensive 
animals. 
Lasting severe hypertension, augmented hemodynamic stress and connective tissue disorder 
are thought to be very important for inducing cerebral aneurysms in primates. 
Experiment 3 
The bifurcation of internal cerebral arte可／posteriorcommunicating artery (ICA/PComA), 
was histologically studied both in control and experimental monkeys treated with unilateral 
carotid ligation, renal hypertension and BAPN feeding. 
Early aneurysmal changes were always found not at the apex where the medial defect was 
observed, but on the side of PComA. The degenerative changes of the internal elastic lamina 
seem吋 toprecede to those of the medial layer. 
Conclusion 
For the induction of cerebral aneurysms not only in rats but in primates, hypertension, 
augmented hemodynamic stress and connective tissue disorder were proved to be very 
important. 
In both animals, early aneurysmal changes were always found not at the apex, but on the 
side of one branch where augmented hemodynamic stress would be in work. Thinning and 
disappearence of the internal elastic lamina are considered to occur to result in aneurysmal 










































































Fig. 1. ACA/OA junction in a control rat. The intimal pad (large arrow; is observed just 
distal to the apex on the side of ACA. The internal elastic lamina is thinned and 
fragmented for a short distance just distal to the pad (small arrow). A defect of 











































intimal pad k連続する ACA側遠位部において対照
群におけるよりもより広範囲に非薄化，断裂していた．
内弾性板が上記の変化を示した血管壁において，中膜
Fig. 2. An apparent aneurysm in a rat. ’！＇he aneurysmal wall consists of connective tissue. The 
elastic lamina and the medial layer end abruptly at the entrance to the aneurysm. (X400J 
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筋層iζ明らかな非薄化あるいは欠損は認められなかっ depressionと定義した浅い陥凹も， 同様に small
たが，繊維化が認められた（Fig.5). evaginationの前状態であると判断される．従って，
3）処置動物群結鉄側分枝部 本実験から shallowdepressionが smallevagination, 
13個体より12分技部を取り出し，観察した．動脈癌 そして aneurysm へと移行していくことが確認され













同じ部位lζ発生していることなどから，動脈癌の前状 m t1m al padの ACA倶IJ遠位部における内弾性板の
態であるととが確認された． さらに，今回 shallow 葬薄化、断裂は、軽度ながら無処置対照群においても認
Fig. 3. A small evagination in a rat. The wall is mainly composed of connective tissue. 
At the entrance, the elastic lamina and the medial layer end abruptly or tapered 
to disappear. (X400J 
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Fig. 4. A shallow depression in a rat. In the depression, fragmented and weakly stained 
elastic tissue is sparsely found. The underlying media is thinner than that in any 



































Fig. 5. No depression in a rat. The degree of thinning and fragmentation in the lesion 
is much stronger than that in the control. Under this elastic lamina, the medial 





として投与し，さらに 1週間後より lathyrogenのー は ketaminehydrochloride麻酔下IC下大静脈，腹部
種である beta-aminopropionitrilefumarate (BAPN, 大動脈に 19Gエラスター針を挿入し，まず大動脈よ
東京化成）をQ.2%の割で混合した飼料を与えた． り潟血しつつ大静脈より生理食塩水を注入した．血圧
血圧は月に一度， monometricmethod により左上 が低下した後は大静脈より潟血しつつ大動脈より生理






3mlの Metrizamide(Amipaque）を1秒間で注入し， 水，エポン包埋の後， ミクロン切片を作製し光顕的l乙
condenser型の portableX-P装置にて撮影した．撮 観察した．
影条件は， 48Kv, lOmAとした．血管撮影終了時は， 3. 結 果
カテーテノレを抜去し，血管の関口部を10-0ナイロン糸 Table 1 IC各群動物の最高血圧および結果を示す．
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Table 1. Fate and Systolic Blood Pressure of Each Animal 
Period of 
Systolic Blood Pressure (mmHg) 
Aneurysm No. Follow-Up 1 3 6 12 
(months2 
1 0 day （） 
2 4 days （） 
3 6 months 160 135 109 （ー）
4 12 months 150 115 85 75 （一）
5 12 months 155 108 87 79 （一）
6 12 months 132 104 100 89 (-J 
7 3 weeks （一）
8 2 weeks （一）
9 2 weeks （ー）
10 12 months 195 213 210 195 ( +) : multiple 
11 12 months 140 180 180 200 ( +) : multiple 
12 12 months 215 210 205 200 ( +) : multiple 
13 6 months 180 205 200 
14 6 months 124 175 185 （） 
全例中5例は術後早期に死亡した. 1例（No.I）は， 死亡した．他の2例（No.8,9）は，術後の衰弱が著し
右腎の剥離中に横隔膜を損傷したため気胸と無気肺を く， 2週間後lζ死亡した．
きたし死亡した. 2例（No.2,7） では，両仮~腎もしく 残りの9例は手術操作IC良く耐え，左側総頚動脈結
は，両側腎動脈後枝の処置を同時に行ったととろ，数 殺による明らかな右片麻庫も認められなかった. 8-
日後より血尿と腹水が出現し，術後早期IC腎不全にて 学結梨法を施行した例では，血圧は術後1ヶ月以内IC:
Fig. 6. Saccular aneurysms at the junctions of ICA/PComA ICA/ AchA of a monkey. 






































Fig. 7. An aneurysm at the junction of ACA/AComA of a monkey. The whole AC 









































Fig. 8. Aneurysm at the junction of ICA/PComA of a monkey. The aneurysmal wall 
consists of connective tissue. The internal elastic lamina ends at the entrance to 
the aneurysm on one side, and it is absent even in the parent artery on the other 
side. The medial layer ends at the entrance on one side, and tapers to disappear 














































Fig. 9. ICA/PComA junction in a control monkey. An defect of the media is observed at 
the apex. The internal elastic lamina is continuous along the bifurcation. (X200) 
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／ 
Fig. 10. Disappearence of the internal elastic lamina in a monkey. The elastic lamina 1s 













































Fig. 1. Small evagination in a monkey. A small evagination is observed not at the medial 
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